Liver glucokinase gene expression is controlled by the onecut transcription factor hepatocyte nuclear factor-6.
Glucokinase plays a key role in glucose homeostasis and the expression of its gene is differentially regulated in pancreatic beta cells and in the liver through distinct promoters. The factors that determine the tissue-specific expression of the glucokinase gene are not known. Putative binding sites for hepatocyte nuclear factor (HNF)-6, the prototype of the ONECUT family of transcription factors, are present in the hepatic promoter of the glucokinase gene and hnf6 knockout mice are diabetic [corrected]. We hypothesized that HNF-6 controls the activity of the hepatic glucokinase promoter. We tested the binding of recombinant HNF-6 to DNA sequences from the mouse hepatic glucokinase promoter in vitro and the effect of HNF-6 on promoter activity in transfected cells. We investigated in vivo the role of HNF-6 in mice by examining the effect of inactivating the hnf6 gene on glucokinase gene-specific deoxyribonuclease I hypersensitive sites in liver chromatin and on liver glucokinase mRNA concentration. HNF-6 bound to the hepatic promoter of the glucokinase gene and stimulated its activity. Inactivation of the hnf6 gene did not modify the pattern of deoxyribonuclease I hypersensitive sites but was associated with a decrease of liver glucokinase mRNA to half the control value. Although HNF-6 is not required to open chromatin of the hepatic promoter of the glucokinase gene, it stimulates transcription of the glucokinase gene in the liver. This could partly explain the diabetes observed in hnf6 knockout mice.